The regulation of steroidogenesis by opioid peptides in porcine theca cells.
The present study was designed to investigate basal and LH-induced steroidogenesis in porcine theca cells from large follicles in response to various concentrations (1-1000 nM) of mu opioid receptor agonists (beta-endorphin, DAMGO, FK 33-824), delta receptor agonists (met-enkephalin, leu-enkephalin, DPLPE) and kappa receptor agonists (dynorphin A, dynorphin B, U 50488). Agonists of mu opioid receptors suppressed basal androstenedione (A4), testosterone (T) and oestradiol-17beta (E2) secretion and enhanced LH-induced A4 and T release by theca cells. The inhibitory effect of the agonists on E2 secretion was abolished in the presence of LH. All delta receptor agonists depressed basal progesterone (P4) output. However, the influence of these agents on LH-treated cells was negligible. Among delta receptor agonist used only leu-enkephalin and DPLPE at the lowest concentrations inhibited basal A4 release. The presence of LH in culture media changed the influence of these opioids from inhibitory to stimulatory. Similarly, DPLPE reduced T secretion by non-stimulated theca cells and enhanced T secretion of stimulated cells. All of delta agonists inhibited basal E2 secretion and unaffected its release from LH-treated theca cells. Agonists of kappa receptors inhibited basal, non-stimulated, P4 secretion and two of them (dynorphin B, U 50488) potentiated LH-induced P4 output. Basal A4 and T release remained unaffected by kappa agonist treatment, but the cells cultured in the presence of LH generally increased both androgen production in response to these opioids. Basal secretion of E2 was also suppressed by kappa agonists. This inhibitory effect was not observed when the cells were additionally treated with LH. In view of these findings we suggest that opioid peptides derived from three major opioid precursors may directly participate in the regulation of porcine theca cell steroidogenesis.